Two successful field trials were carried out during
INTRODUCTION
Garlic (Allium sativum, L.) is one of the most important vegetable bulb crops and the next to onion in importance in Egypt. Balady and Sids 40 are the main garlic cultivars grown in Egypt. Garlic planting date has a great effect on vegetative growth, yield and its components. Early planting enhances germination and produce adequate vegetative growth resulted in high yield with good quality (Maksoud et al., 1983; El-Shabasi, 1988; Rahman et al., 2004; El-Zohiri and Farag, 2014; Youssef and Tony, 2014; Hassan et al., 2016) .
Plant growth regulators enhance sprouting of garlic (Moon and lee, 1980; Rahim and Fordhan, 1988) . Soaking of seed bulbs (cloves) in GA 3 solution stimulate sprouting and bulbing and its development (Moon and Lee, 1980) . Rahman et al. (2006) noted that application of GA 3 has the capability to break dormancy and accelerates garlic sprouting. Ahmed and Hemada (2012) indicated that soaking garlic cloves in water or GA 3 at 5 ppm for 24 hours improved vegetative growth, bulb fresh weight, total fresh yield and cured yield. Samy et al. (2014) on potato concluded that dipping the tubers in GA 3 caused increasing vegetative growth characters and total tuber yield. Ibrahim (2010) compared between different media (clay, sand, vermiculate, compost and peat moss) for sunflower sprout production for fresh human consumption after soaking in water. In this respect, Wet peat moss layers are used by Abd El-Latif et al. (2015) for accelerating germination of globe artichoke stumps in vernalization process.
The objective of this investigation was to elucidate the effect of planting date and some pre-planting treatments in order to enhance the growth and yield of garlic plant.
MATERIALS AND METHODS
The current trial was carried out during 2016/2017 and 2017/2018 seasons at Kaha Vegetable Research Farm, Kaliobia Governorate. The soil was clay loam in texture with pH 7.49, EC 1.94 (ds/m). The study aimed to find out the effect of planting date and some pre-planting treatments on garlic plants.
Sids-40 cultivar was used in this experiment. A split plot design with three replicates was adopted. The planting dates (1st September, 15th September, 1st October and 15th October) represented the main plots. The sub-plots were six pre-planting treatments i.e., the soaking garlic cloves (SGC) in water for 24 hour, SGC in 5 ppm GA3 for 24 hour, SGC in water for 24 h and then placing in moist peat-moss for one day, SGC in water for 24 h and then placing in moist peatmoss for two days, SGC in water for 24 h and then placing in moist peat-moss until appearance of roots (after three days) and the control treatment (cloves direct planted in the soil). The experimental sub-plot area was 10.50 m2 which contained 3 rows, with 5 m length and 0.70 m width. Garlic cloves were planted on both sides of the rows at 10 cm apart. All agriculture practices for cultivation were performed as recommended by Ministry of Agriculture.
Data recorded:
Random samples of three plants from each experimental sub-plot were uprooted after 150 days from planting to determine plant length (cm.), number of leaves per-plant, neck and bulb diameter (cm.), bulbing ratio, and dry weight of leaves, bulb and plant (gm.). Germination percentage was determined after 45 days from planting, the germinated cloves were counted and germination percentage was estimated using the following formula: Germination% = Number of germinated cloves per plot / Total number of planted cloves per plot X 100. Total yield was determined for each experimental sub-plot at harvest. The plants were placed for 15 days in an aerated area for curing. After curing five bulbs were randomly taken from each experimental subplot to determine the averages of bulb diameter (cm.), bulb weight (gm.), cloves number per bulb and clove weight (gm.). Total carbohydrates were determined colorimetrically in dry matter of the bulbs according to James (1995) . Total nitrogen and phosphorus were determined in dry matter of bulbs according to A.O.A.C. (1990) , and crude protein was calculated as nitrogen content x 6.25.
Statistical analysis:
The data were statistically analyzed using the procedure outlined by Snedecor and Cochran (1980) . Also, data were tested for least significant differences (L.S.D.) to compare the averages of the determined parameters.
RESULTS AND DISCUSSION

1-Vegetative growth measurements
It is obvious from Tables 1 that there were significant  differences between planting dates in germination percentage, plant length, number of leaves / plants, nick and bulb diameter, bulbing ratio and dry weight of leaves, bulb and plant. Whereas, the highest germination percentage was obtained from D3. In this respect, D2 exhibited the highest values of plant length, number of leaves/ plants, nick diameter, bulbing ratio and dry weight of leaves and plant in the both seasons of trial. However, D1 resulted in the lowest germination percentage (in the two seasons), plant length, dry weight of leaves and plant (in the first season). Also, D4 gave the lowest values of number of leaves (in the two seasons), nick diameter, bulbing ratio, dry weight of bulb (in the first season), and dry weight of plant (in the second season). D3 gave the lowest values of plant length, nick diameter, dry weight of leaves in the second season. The obtained results could be due to that earliest plantation encourage meristematic elongation and cell division which encourage the vegetative growth of the plants that received low temperature and short-day length. These results are in agreement with those obtained by Maksoud et al. (1983) , ElShabasi (1988) , Rahman et al. (2004) , El-Zohiri and Farag (2014) , Youssef and Tony (2014) and Hassan et al. (2016) .
With respect to the effect of pre-planting treatments in Table 3 present the interaction between planting dates and pre-planting treatments showed significant effects on germination percentage, plant length, number of leaves per plant, neck diameter, bulbing ratio and dry weight of leaves, bulb and plant except number of leaves in the first season, nick diameter and bulbing ratio in the second season. However, bulb diameter in the two seasons recorded insignificant effect. D2 with T6 gave the highest dry weight of leaves, bulb and plant. Also, D2 with T4 and D2 with T2 recorded the highest values of plant length in the first and second seasons, respectively. Furthermore, D4 with T6 and D3 with T3 recorded the highest values of germination percentage, in the first and second seasons, respectively. Conversely, D1 with T1 recorded the lowest germination percentage in the first season. Moreover, D2 with T5 resulted the highest values of number of leaves in the second season. While D1 with T1 (control) and D4 with T1 recorded the lowest values of dry weight of leaves, bulb and plant in the first and second seasons, respectively.
Data in
2-Yield and its components
Data in Tables 4 show significant differences between the planting dates in total yield, bulb diameter, bulb weight, cloves number/bulb and clove weight. In this respect, the highest yield was resulted from D2 followed by D3 in the two seasons. While the lowest values of yield obtained from D1 in both seasons. The second planting date (D2) gave significant increases of total yield over the first planting date (D1) by 53.3% and 48.4% in the first and second seasons, respectively. In the same respect, D2 followed by D3 gave the highest values of bulb diameter, bulb weight, cloves number/ bulb in the first and second seasons. However, D1 result the highest values of clove weight in the two seasons. On the contrary, D4 gave the lowest significant values of bulb diameter as well as bulb and clove weight in first season only. Also, D1 gave the lowest values of cloves number/ bulb in the two seasons and bulb weight (in second seasons). D2 gave the lowest values of clove weight (in second season only). These results may be due to that earlier planting, i.e., Sep. 15 th permitted adequate growth development of plant and thereby resulted in high yield with a better quality. The results of total yield is in agreement with those of Maksoud et al. (1983) , El-Zohiri and Farag (2014), Youssef and Tony (2014) and Hassan et al. (2016) . Additionally, Rahman et al. (2004) found that the yield decreased gradually with the late planting. With respect to the effect of pre-planting treatments in Table 5 , results indicate that, total yield, bulb diameter, bulb weight and cloves number/ bulb were significantly affected as a result of treatments comparing with the control. The highest values of total yield, bulb diameter and bulb weight in the both seasons were obtained from T6. Also, T5 and T3 scored the highest cloves number/ bulb in the first and second seasons, respectively. On the contrary, the lowest values of total yield, bulb diameter, bulb weight, cloves number/ bulb (in the first season only) and clove weight (in the second season only) were obtained from T1 (control). Soaking garlic cloves in water for 24 h. and then placing in moist peat-moss until root initiation (T6) gave significant increases of total yield over the control by 18% and 32.1% in the first and second seasons, respectively. The increases occurred on yield and its components might be attributed to the increase in vegetative growth parameters. These results agree with Ahmed and Hemada (2012) Table (6) present the effect of the interaction between planting dates and pre-planting treatments showed significant effects on total yield, bulb diameter, bulb weight, cloves number per bulb and clove weight. Results indicate that, D2 with T3and D2 with T4 gave the heights values of total yield in the first and second seasons, respectively. Also, D2 with T6 gave the heights values of bulb diameter and bulb weight (in the second season) and D2 with T3 gave the heights bulb weight (in the first season). D2 with T5 and D2 with T3 gave the heights cloves number/ bulb in the first and second seasons, respectively. Conversely, the lowest values of total yield were obtained from D1 with T4 and D1 with T3 in the first and second seasons, respectively. Also, the lower values of bulb diameter were obtained from D4 with T2 and from T1 with all four planting dates in the first and second seasons, respectively. However, the lowest values of bulb weight were obtained from D4 with T1 or T2 and from T1 with any of the first three planting date in the first and second seasons, respectively. Furthermore, the lower values of cloves number per bulb were obtained from D1 with all six pre-planting treatments in both seasons. The lowest values of clove weight were obtained from D4 with T2 and D2 with T1 in the first and the second seasons, respectively. 
3-Chemical content of garlic bulbs
Data in Table 7 showed significant differences between planting dates in total carbohydrates, nitrogen and protein in dry matter of the bulbs, while planting dates had no significant effect on phosphorus percentage. D4 scored the highest values of total carbohydrates in both seasons. However, the lowest values of total carbohydrates were noticed by D2 in both seasons. The first planting date (D1) gave highest level of nitrogen and crude protein in dry matter of garlic bulbs in both seasons of the trial. Regarding the effect of pre-planting treatments in Table 8 , results indicate that, it was found all treatments especially T6 increased total carbohydrates in bulb, as well as, T5 increased nitrogen and crude protein in bulb. However, the lowest values of total carbohydrates were resulted from T1. Also, the lowest level of nitrogen and crude protein were resulted from T1 in the first season and from T6 in second season. On the other hand, phosphorus content was not significantly affected by pre-planting treatments. In this respect, El-Shabasi et al. (2007) stated that GA 3 increased total carbohydrates percentage in foliage of strawberry plants while GA 3 did not affect nitrogen and phosphorus and potassium content. The interaction between planting dates and preplanting treatments in Table (9) showed the highest values of total carbohydrates in bulb were resulted from D3 with T6 and D4 with T6 in the first and second seasons, respectively. The higher level of nitrogen % and crude protein in bulb were resulted from D1 with T4 and D1 with T5 in the first and second seasons, respectively. Contrary, the lower values of total carbohydrates in bulb were resulted from D1 with T1 and D3 with T1 in the first and second seasons, respectively. Also, the lower level of nitrogen % and crude protein were resulted from D4 with T4 and D3 with T6 in the first and second seasons, respectively. On the other hand, phosphorus percentage was not significantly affected by the interaction. Finally, from the forgoing results and discussion, it could be concluded that planting date 15 th September and soaking garlic cloves in water for 24 h and then placing in moist peat-moss until root initiation improved vegetative growth, increasing total produce and bulb quality.
